CPUYJ039, a newly synthesized benzimidazole-based compound, is proved to be a novel inducer of apoptosis in HCT116 cells with potent KSP inhibitory activity.
This study investigated the antiproliferative and apoptotic activities of CPUYJ039, a newly synthesized benzimidazole-based kinesin spindle protein (KSP) inhibitor, on HCT116 cell lines. KSP-inhibitory activity was tested using the malachite-green method. The in-vitro cell proliferation inhibitory activity of the sample was measured using WST reagent. Flow-cytometric evaluation of cellular DNA content was performed. Apoptotic cells were quantified by annexin V-FITC-PI double staining. To confirm that the cytotoxic activity was a consequence of KSP inhibition, microtubule morphology and DNA segregation were observed by double staining of microtubules and DNA. The expression of Bcl-2 and Bax in CPUYJ039-treated HCT116 cells was detected by Western blotting. CPUYJ039 was evaluated and proved to have potent inhibitory activities in the KSP ATPase and HCT116 cell proliferation assays. CPUYJ039 inhibited the proliferation of HCT116 cells in a dose- and time-dependent manner and markedly induced G2/M phase cell-cycle arrest with characteristic monoastral spindles and subsequent cell death in HCT116 cells, which was associated with an increase of the Bax/Bcl-2 ratio. These results suggest that CPUYJ039 may be a novel inducer of apoptosis in HCT116 cells with potent KSP inhibitory activity.